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Description 

BACKGROUND OF THE INVENTION 

[0001] The subject invention is generally directed to 5 
thermal ink jet printers, and more particularly to tab cir- 
cuit fusible links that enable selective electrical isolation 
and encoding of information on a tab circuit for a thermal 
ink jet printhead cartridge. 

[0002] An Inkjet printer forms a printed image by print- 
ing a pattern of individual dots at particular locations of 
an array defined for the printing medium. The locations 
are conveniently visualized as being small dots in a rec- 
tilinear array. The locations are sometimes "dot loca- 
tions", "dot positions", or "pixels". Thus, the printing op- 
eration can be viewed as the filling of a pattern of dot 
locations with dots of ink (see e.g. EP-A-0 412 459). 
[0003] Ink jet printers print dots by ejecting very small 
drops of ink onto the print medium, and typically include 
a movable carriage that supports one or more print- 
heads each having ink ejecting nozzles. The carriage 
traverses over the surface of the print medium, and the 
nozzles are controlled to eject drops of in k at appropriate 
times pursuant to command of a microcomputer or other 
controller, wherein the timing of the application of the 
ink drops is intended to correspond to the pattern of pix- 
els of the image being printed. 
[0004] The printheads of thermal ink jet printers are 
commonly implemented as replaceable printhead car- 
tridges which typically include one or more ink reservoirs 
and an integrated circuit printhead that includes a nozzle 
plate having an array of ink ejecting nozzles, a plurality 
of ink firing chambers adjacent respective nozzles, and 
a plurality of heater resistors adjacent the firing cham- 
bers opposite the ink ejecting nozzles and spaced there- 
from by the firing chambers. Each heater resistor caus- 
es an ink drop to be fired from its associated nozzle in 
response to an electrical pulse of sufficient energy. 
[0005] A thermal ink jet printhead requires a certain 
minimum energy to fire ink drops of the proper volume 
(herein called the turn on energy). Turn on energy can 
be different for different printhead designs, and in fact 
varies among different samples of a given printhead de- 
sign as a result of manufacturing tolerances. As a result, 
thermal ink jet printers are configured to provide a fixed 
ink firing energy that is greater than the expected lowest 
turn on energy for the printhead cartridges it can accom- 
modate. 

[0006] A consideration with utilizing a fixed ink firing 
energy is that firing energies excessively greater than 
the actual turn on energy of a particular printhead car- 
tridge result in a shorter operating lifetime for the heater 
resistors and degraded print quality. Another consider- 
ation with utilizing a fixed ink firing energy is the inability 
to utilize newly developed or revised printheads that 
have ink firing energy requirements that are different 
from those for which existing thermal ink jet printers 
have been configured. 



[0007] US-A-5 059 950 discloses improved electronic 
article surveillance tags, webs of such tags and method 
of making such tags are shown and described. Each tag 
has a resonant circuit and utilizes a flexible fuse having 
a supporting film or web of plastics material, a thin coat- 
ing of a conductive material such as silver to provide a 
destructible fuse member, and spaced connectors 
which join the fuse member to spaced-apart circuit por- 
tions of the resonant circuit. 

SUMMARY OF THE INVENTION 

[0008] The present invention provides a flexible inter- 
connect circuit by which thermal ink jet printhead car- 
tridges can be encoded with machine readable informa- 
tion such as operating energy, so as to permit a printer 
in which a thermal ink jet print head is installed to read 
encoded information. The flexible interconnect circuit of 
the present invention is defined in claim 1 . 
[0009] The invention also provides an in kjet card ridge 
comprising such flexible interconnect circuit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] The advantages and features of the disclosed 
invention will readily be appreciated by persons skilled 
in the art from the following detailed description when 
read in conjunction with the drawing wherein: 

FIG. 1 sets forth a simplified schematic illustration 
of a flexible interconnect circuit that includes fusible 
links in accordance with the invention for encoding 
machine readable information. 
FIG. 2 sets forth a simplified schematic illustration 
of a flexible interconnect circuit that includes fusible 
links in accordance with the invention for encoding 
machine readable information using interconnect 
pads of the flexible interconnect circuit. 
FIG. 3 sets forth a simplified schematic illustration 
of a flexible interconnect circuit that includes fusible 
links in accordance with the invention for enabling 
electrical isolation between conductive elements of 
the flexible interconnect circuit. 
FIG. 4 sets forth a simplified schematic illustration 
of an implementation of a fusible link structure for 
use in the flexible interconnect circuits of FIGS. 1 , 
2, and 3. 

DETAILED DESCRIPTION OF THE DISCLOSURE 

[001 1 ] In the following detailed description and in the 
several figures of the drawing, like elements are identi- 
fied with like reference numerals. 
[0012] The disclosed invention is generally directed 
to flexible "tab" circuits such as those installed on a ther- 
mal ink jet printhead cartridge for enabling electrical 
connection of the printhead to the printer in which the 
printhead cartridge is installed. A flexible tab circuit is a 
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lead frame type of flexible or "flex" circuit that typically 
comprises a flexible planar substrate or film and a met- 
allization pattern that is supported by one side the flex- 
ible substrate. The metallization pattern is formed by 
various techniques, including, for example, photolitho- 
graphic formation of a copper metallization pattern fol- 
lowed by electrochemical plating of gold on the copper 
metallization. In accordance with the invention, fusible 
links are formed in the metallization pattern for various 
uses, including for example encoding information on the 
flexible tab circuit and electrical isolation of metalliza- 
tion. 

[0013] Referring now to FIG. 1 , set forth therein is a 
simplified schematic illustration of a flexible circuit 20 
which contains fusible links in accordance with the in- 
vention to enable- information to be encoded on the flex- 
ible tab circuit 20. The flexible circuit 20 includes a flex- 
ible substrate 11 and a metallization pattern supported 
on one side of the flexible substrate, and FIG. 1 depicts 
the side of the flexible circuit that includes the metalli- 
zation pattern. The side of the flexible tab circuit that 
contains the metallization is called the metallization side 
or the back side of the flexible circuit, while the other 
side of the flexible tab circuit is called the front side. 
When installed on a printhead cartridge, the metalliza- 
tion side of the flexible tab circuit is against the print car- 
tridge and external electrical contact with the portions of 
the metallization pattern is made through openings in 
the substrate. 

[0014] The metallization pattern of the flexible circuit 
of FIG. 1 includes elongated conductive traces 17 that 
extend between (a) bonding window openings 1 9 in the 
substrate where the ends of the conductive traces 17 
are appropriately bonded to an integrated circuit print- 
head (not shown) when installed on a thermal ink jet 
printhead cartridge and (b) respective interconnect pads 
21 which are exposed on the front side of the tab circuit 
20 by the openings 15 in the substrate 11 that are rep- 
resented by broken line rectangles within the perimeter 
of the pads 21 . 

[0015] The metallization pattern of the flexible circuit 
of FIG. 1 further includes a conductive encoding com- 
mon pad 27 which is exposed on the front side of the 
tab circuit 20 by an opening 28 in the substrate 11 that 
is represented by a broken line rectangle within the pe- 
rimeter of the encoding pad 27, and a plurality of con- 
ductive encoding pads 23 which are exposed on the 
front side of the tab circuit 20 by the openings 24 in the 
substrate 11 that are represented by broken line rectan- 
gles within the perimeter of the encoding pads 23. The 
encoding pads 23 are respectively connected by con- 
ductive encoding traces 25 to a connection pad 31 that 
is at one end of a wide metallization trace 33 whose oth- 
er end is connected to the encoding common pad 27. In 
accordance with the invention, each encoding conduc- 
tive trace 25 includes a fusible link 26, and information 
is encoded in the tab circuit by burning selected fusible 
links to produce a pattern of burned fusible links. For 



example, the pattern of burned links can be used to en- 
code the operating energy for the printhead cartridge on 
which the flexible tab circuit is installed, and the printer 
in which the printhead cartridge is installed would read 

5 the encoded information to set the operating energy de- 
livered to the printhead cartridge. The encoded pattern 
of burned fusible links is formed by applying an appro- 
priate current pulse between selected encoding pads 23 
and the common conductive pad 27, for example during 

w manufacturing, and the pattern of burned fusible links is 
detected by checking the continuity between each of the 
conductive encoding pads 23 and the common conduc- 
tive pad 27. 

[001 6] It should be appreciated that the wide conduc- 
es tive trace 31 will typically be wider than the conductive 
traces 25 to allow for concurrently burning a plurality of 
fusible links without damaging the wide conductive 
trace. 

[0017] For completeness, FIG. 1 shows short conduc- 

20 tive traces 1 8 extending between the edge of the sub- 
strate 11 and respective interconnect pads 21 and en- 
coding pads 23. Such traces 18 are remaining portions 
of a metallization structure used for electroplating the 
metallization pattern of the flexible tab circuit. In partic- 

25 ular, flexible tab circuit of FIG. 1 is formed from a larger 
substrate on which is disposed a buss bar that is formed 
as part of the metallization pattern of the tab circuit. The 
short conductive traces 1 8 electrically connect the inter- 
connect pads, the encoding pads, and the conductive 

30 traces to the buss bar which in turn is connected to the 
electroplating system. After electroplating, the buss bar 
is removed and the interconnect pads are electrically 
isolated by removing the portion of the larger substrate 
that contained the buss bar, for example by die punch- 

35 ing. 

[0018] Referring now to FIG. 2, set forth therein is a 
simplified schematic illustration of another flexible cir- 
cuit 120 which contains fusible links in accordance with 
the invention to enable information to be encoded on the 

40 flexible tab circuit 120. The flexible circuit 120 includes 
a flexible substrate 1 1 1 and a metallization pattern sup- 
ported on one side of the flexible substrate, and FIG. 2 
depicts the side of the flexible circuit that includes the 
metallization pattern. As with the flexible circuit of FIG. 

45 1 , the side of the flexible tab circuit of FIG. 2 that con- 
tains the metallization is called the metallization side or 
the back side of the flexible circuit, while the other side 
of the flexible tab circuit is called the front side. When 
installed on a printhead cartridge, the metallization side 

50 of the flexible tab circuit is against the print cartridge and 
external electrical contact with the portions of the met- 
allization pattern is made through openings in the sub- 
strate. 

[0019] The metallization pattern of the flexible circuit 
55 of FIG. 2 includes elongated conductive traces 1 1 7 that 
extend between (a) bonding window openings 119inthe 
substrate where the ends of the conductive traces 117 
are appropriately bonded to an integrated circuit print- 
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head (not shown) when installed on a thermal ink jet 
printhead cartridge and (b) respective interconnect pads 
1 21 which are exposed on the front side of the tab circuit 
120 by the openings 115 in the substrate 111 that are 
represented by broken line rectangles within the perim- 
eter of the pads 121. Four of the interconnect pads, iden- 
tified by the references 01,02,63,04 are ground pads 
that are intended to be connected to a common ground 
reference in the integrated circuit printhead with which 
the flexible circuit is to be utilized. In accordance with 
the invention, the ground pads G1, G2 are connected 
by a conductive trace 1 25 that includes a fusible link 1 26 
formed therein. Similarly, the ground pads G3, G4 are 
connected by a conductive trace 1 25 that includes a fu- 
sible link 126 formed therein. 

[0020] Each of the interconnect pads 1 21 , except for 
the ground pads G2, G3 includes a short conductive 
trace 118 that extends from the interconnect pad to the 
edge of the substrate. Such traces 118 are remaining 
portions of a metallization structure used for electroplat- 
ing the metallization pattern of the flexible tab circuit. In 
particular, the flexible tab circuit of FIG. 2 is formed from 
a larger substrate on which is disposed a buss bar that 
is formed as part of the metallization pattern of the tab 
circuit. The short conductive traces 1 1 8 electrically con- 
nect the interconnect pads and the conductive traces to 
the buss bar which in turn is connected to the electro- 
plating system. After electroplating, the buss bar is re- 
moved and the interconnect pads are electrically isolat- 
ed by removing the portion of the larger substrate that 
contained the buss bar, for example by die punching. It 
should be appreciated that the ground pads G2, G3 did 
not need to be connected to the buss bar by their own 
metallization traces since they are electrically connect- 
ed via the fused conductive traces 125 to the ground 
pads G1 , G4 which were connected to the buss bar by 
conductive traces 118. 

[0021] Information is encoded in the tab circuit of FIG. 
2 by burning selected fusible links to produce a pattern 
of burned fusible links. For example, the pattern of 
burned links can be used to encode the operating ener- 
gy for the printhead cartridge on which the flexible tab 
circuit is installed, and the printer in which the printhead 
cartridge is installed would read the encoded informa- 
tion to set the operating energy delivered to the print- 
head cartridge. The encoded pattern of burned fusible 
links is formed by applying an appropriate current pulse 
between selected fusibly linked ground pad pairs, and 
the pattern of burned fusible links is detected by check- 
ing the continuity between the ground pads of each 
ground pad pair, for example, by causing the integrated 
circuit printhead to electrically isolate each ground pad 
pair from the ground reference potential and then check- 
ing whether the pads of each ground pad pair are con- 
nected to each other. 

[0022] Referring now to FIG. 3, set forth therein is a 
simplified schematic illustration of a flexible circuit 220 
which contains fusible links to enable isolation of con- 



ductive traces of the flexible tab circuit 220 after plating 
of the metallization pattern of the flexible circuit. The 
flexible circuit 220 includes a flexible substrate 211 and 
a metallization pattern supported on one side of the flex- 

5 ible substrate, and FIG. 3 depicts the side of the flexible 
circuit that includes the metallization pattern. As with the 
flexible circuit of FIG. 1 , the side of the flexible tab circuit 
of FIG. 3 that contains the metallization is called the met- 
allization side or the back side of the flexible circuit, 

10 while the other side of the flexible tab circuit is called the 
front side. When installed on a printhead cartridge, the 
metallization side of the flexible tab circuit is against the 
print cartridge and external electrical contact with the 
portions of the metallization pattern is made through 

15 openings in the substrate. 

[0023] The metallization pattern of the flexible circuit 
of FIG. 3 includes elongated conductive traces 217 that 
extend between (a) bonding window openings 21 9 in the 
substrate where the ends of the conductive traces 217 

20 are appropriately bonded to an integrated circuit print- 
head (not shown) when installed on a thermal ink jet 
printhead cartridge and (b) respective interconnect pads 
221 which are exposed on the front side of the tab circuit 
220 by the openings 215 in the substrate 211 that are 

25 represented by broken line rectangles within the perim- 
eter of the pads 221 . 

[0024] The flexible tab circuit of FIG. 3 further includes 
a main ground metallization trace or buss bar metalliza- 
tion trace 223 that is adjacent the periphery of the flex- 
so ible tab circuit. In the flexible tab circuit of FIG. 3 the 
main ground metallization functions as the buss bar 
when the tab circuit is metallized prior to its removal from 
a larger substrate on which the tab circuit conventionally 
formed. Since the ground metallization trace has func- 
35 tionality as part of the flexible tab circuit, it is retained as 
part of the tab circuit, unlike other implementations 
wherein the bus bar is not maintained as part of the flex- 
ible tab circuit in its ultimate configuration. Each of the 
interconnect pads 221 is connected to the main ground 
40 metallization trace 223 by conductive traces 225 that re- 
spectively include fusible links 226. The fusible links 226 
are utilized for electroplating the metallization pattern of 
the flexible tab circuit. In particular, the fusible links 226 
function to electrically connect the interconnect pads 
45 221 and the elongated traces 217 to the main ground 
metallization trace 223 which in turn was electrically 
connected to the electroplating system. After electro- 
plating, the interconnect pads 221 and elongated traces 
217 are electrically isolated from the main ground met- 
50 allization trace by applying an appropriate current pulse 
between each of the interconnect pads 221 and the 
main ground metallization trace 223. It should be appre- 
ciated that since the burned traces of the fuses are on 
the metallization side of the flexible tab circuit, the pos- 
55 sibility of ink reaching and shorting the burned fuse trac- 
es is very small. 

[0025] Referring now to FIG. 4, schematically depict- 
ed therein by way of illustrative example is a fusible link 
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structure 300 that can be implemented as each of the 
fusible links in the flexible tab circuits of FIGS. 1-3. The 
fusible link structure 300 comprises a component that is 
formed in the metallization pattern of a flexible tab circuit 
and includes a central fuse 300a having a width WF 5 
which is narrower that the width WT of the conductive 
trace 301 in which the fusible link is formed, and a length 
L. The fusible link structure further includes tapered trac- 
es 300b that provide a transition in metallization width 
between the conductive trace 301 and the fuse 300. io 
[0026] Preferably, the ratio WF/WT between the width 
of the fuse 300a and the width of the conductive trace 
301 is maximized to assured that the traces to the fuse 
are not damaged, within space constraints and the res- 
olution and process limits of the particular process uti- 
lized to produce the flexible tab circuit. Widening of a 2. 
trace may be limited by circuit layout constraints, while 
narrowing of a fuse may limited by particular manufac- 
turing capabilities. As to the length of the fuse, a longer 
fuse will bum more reliably, but there may be practical 20 
limits to fuse length. Typically, the length of a fuse can 
be between one and 10 times its width, with a likely 
length of about two to three times width. It is noted that 
including a bend in the fuse may help it bum more reli- 
ably. 25 
[0027] By way of a particular illustrative example, typ- 
ical dimensions of af use connected to conductive traces 
having a width of .004 inches would include a fuse width 
of about .002 inches and a fuse length of about .004 
inches (1 inch = 25.4 mm). 30 
[0028] As to the current required to burn a fuse, the 
exact profile of an appropriate current pulse can, for ex- 
ample, be determined empirically for a particular fuse 
design. 

[0029] The foregoing has been a disclosure of a tab 35 
circuit structure that provides for encoding of machine 
readable information on a circuit that is conventionally 3. 
attached to thermal ink jet printheads for electrical con- 
nection between printheads and the printers in which 
they are installed, and which advantageously facilitates 40 
electrical isolation of conductive traces in the tab circuit 4. 
that otherwise would be difficult to isolate by conven- 
tional procedures such as die punching or cutting. 
[0030] Although the foregoing has been a description 
and illustration of specific embodiments of the invention, 45 
various modifications and changes thereto can be made 
by persons skilled in the art without departing from the 
scope of the invention as defined by the following 
claims. 



Claims 

1 . A flexible interconnect circuit comprising: 

55 

(a) a flexible dielectric substrate (1 1 ; 1 1 1 ; 21 1 ) 
having a metallized side and a non-metallized 
side; 



(b) a plurality of conductive elements (23, 27; 
121; 221) disposed on the metallized side of 
said dielectric substrate over openings (15, 28; 
115; 215) in said dielectric substrate so as to 
be contacted from the non-metallized side of 
said dielectric substrate through said openings; 
and 

(c) at least one fusible link (26; 126; 226) con- 
nected between selected conductive elements 
to enable selective electrical isolation between 
conductive elements and to enable encoding of 
machine readable information on the flexible in- 
terconnect circuit. 

The flexible interconnect circuit as claimed in claim 

1 wherein: 

a first conductive pad (23, 121) Is disposed on 
the metallized side of said dielectric substrate 
over a first opening in said dielectric substrate 
so as to be contacted from the n on -metallized 
side of said dielectric substrate through said 
first opening; 

a second conductive pad (27, 1 21 ) is disposed 
on the metallized side of said dielectric sub- 
strate over a second opening in said dielectric 
substrate so as to be contacted from the non- 
metallized side of said dielectric substrate 
through said second opening; and 

said at least one fusible link (26; 126) is con- 
nected between said first conductive pad and 
said second conductive pad. 

The flexible interconnect circuit as claimed in claim 

2 wherein said first and second conductive pads 
comprise ground pads (G1 , G2). 

The flexible interconnect circuit as claimed in claim 
1 wherein: 

said plurality of conductive elements (23) are 
disposed on the metallized side of said dielec- 
tric substrate over respective openings in said 
dielectric substrate so as to be contacted from 
the non-metallized side of said dielectric sub- 
strate through said respective openings; 

a conductive common pad (27) is disposed on 
the metallized side of said dielectric substrate 
over a corresponding opening in said dielectric 
substrate so as to be contacted from the non- 
metallized side of said dielectric substrate 
through said corresponding opening; and 

said at least one fusible link includes a plurality 
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of electrically conductive fusible links (26) re- 
spectively connected between said plurality of 
conductive elements and said conductive com- 
mon pad. 

5 

5. The flexible interconnect circuit as claimed in claim 
1 wherein: 

said plurality of conductive elements comprise 
a plurality of conductive interconnect pads 10 
(121) disposed on the metallized side of said 
dielectric substrate over respective openings in 
said dielectric substrate so as to be contacted 
from the non-metallized side of said dielectric 
substrate through said respective openings; « 

a plurality of elongated conductive interconnect 
traces (117) are disposed on the metallized 
side of said dielectric substrate and respective- 
ly connected to said conductive interconnect so 
pads; and 

said at least one fusible link (126) is respective- 
ly connected between a first selected conduc- 
tive interconnect pad and a second selected 25 
conductive interconnect pad such that said first 
and second interconnect pads are electrically 
connected by said electrically conductive fusi- 
ble link. 

30 

6. The flexible interconnect circuit as claimed in claim 
1 wherein: 

said plurality of conductive elements comprise 
a plurality of conductive interconnect pads 35 
(221) disposed on the metallized side of said 
dielectric substrate over respective openings in 
said dielectric substrate so as to be contacted 
from the non-metallized side of said dielectric 
substrate through said respective openings; *o 

a plurality of elongated conductive interconnect 
traces (217) are disposed on the metallized 
side of said dielectric substrate and respective- 
ly connected to said conductive interconnect *s 
pads; 

a conductive trace (223) is disposed on said di- 
electric substrate adjacent said interconnect 
pads; and 50 

said at least one fusible link comprises a plu- 
rality of electrically conductive fusible links 
(226) respectively connected between said plu- 
rality of conductive interconnect pads and said 55 
conductive trace. 

7. The flexible interconnect circuit of claim 6 wherein 



said conductive trace comprises a main ground 
trace. 

8. An ink jet cartridge comprising a flexible intercon- 
nect circuit according to any one of claims 1 to 7, 
said circuit being attached to said cartridge and be- 
ing encoded with machine readable information 
concerning particular characteristics of the thermal 
ink jet cartridge to which said flexible interconnect 
circuit is attached. 



PatentansprOche 

1. Eine flexible Verbindungsschaltung, die folgende 
Merkmale aufweist: 

(a) ein flexibles dielektrisches Substrat (11; 
111 ; 211), das eine metallisierte Seite und eine 
nicht metallisierte Seite aufweist; 

(b) eine Mehrzahl von leitfahigen Elementen 
(23, 27; 1 21 ; 221 ), die an der metaliisierten Sei- 
te des dielektrischen Substrats uber Offnungen 
(15, 28; 115; 215) angeordnet sind, urn von der 
nicht metaliisierten Seite des dielektrischen 
Substrats durch die Offnungen kontaktiert zu 
werden; und 

(c) mindestens eine Schmelzverbindung (26; 
1 26; 226), die zwischen ausgewahlte leitfahige 
Elemente geschaltet ist, urn eine selektive elek- 
trischeTrennung zwischen leitfahigen Elemen- 
ten zu ermoglichen und um ein Codieren von 
maschinenlesbaren Informationen an derflexi- 
blen Verbindungsschaltung zu ermoglichen. 

2. Die flexible Verbindungsschaltung gemaB An- 
spruch 1 , bei der: 

eine erste leitfahige AnschluGflache (23, 121) 
an der metaliisierten Seite des dielektrischen 
Substrats uber einer ersten Offnung angeord- 
net ist, um von der nicht metaliisierten Seite des 
dielektrischen Substrats durch die erste Off- 
nung kontaktiert zu werden; 

eine zweite leitfahige AnschluBflache (27, 121 ) 
an der metaliisierten Seite des dielektrischen 
Substrats uber einer zweiten Offnung angeord- 
net ist, um von der nicht metaliisierten Seite des 
dielektrischen Substrats durch die zweite Off- 
nung kontaktiert zu werden; und 

die mindestens eine Schmelzverbindung (26; 
126) zwischen die erste leitfahige AnschluBfla- 
che und die zweite leitfahige AnschluBflache 
geschaltet ist. 
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3. Die flexible Verbindungsschartung gemaB An- 
spruch 2, bei der die erste und die zweite leitfahige 
AnschluBflache MasseanschluBflachen (G1, G2) 
aufwelsen. 

4. Die flexible Verbindungsschattung gemaB An- 
spruch 1 , bei der: 

die Mehrzahl von leitfahigen Elementen (23) an 
der metallisierten Seite des dielektrischen Sub- 
strats uber jeweiligen Offnungen angeordnet 
sind, um von der nicht metallisierten Seite des 
dielektrischen Substrats durch die jeweiligen 
Offnungen kontaktiert zu werden; 

eine gemeinsame leitfahige AnschluBflache 
(27) an der metallisierten Seite des dielektri- 
schen Substrats uber einer entsprechenden 
Offnung angeordnet ist, um von der nicht me- 
tallisierten Seite des dielektrischen Substrats 
durch die entsprechende Offnung kontaktiert 
zu werden; und 

die mindestens eine Schmelzverbindung eine 
Mehrzahl von elektrisch leitfahigen Schmelz- 
verbindungen (26) umfaBt, die jeweils zwi- 
schen die Mehrzahl von leitfahigen Elementen 
und die gemeinsame leitfahige AnschluBflache 
geschaltet sind. 

5. Die flexible Verbindungsschaltung gemaB An- 
spruch 1 , bei der: 

die Mehrzahl von leitfahigen Elementen eine 
Mehrzahl von leitfahigen Verbindungsan- 
schluBflachen (121) aufweisen, die an der me- 
tallisierten Seite des dielektrischen Substrats 
uber jeweiligen Offnungen angeordnet sind, 
um von der nicht metallisierten Seite des di- 
elektrischen Substrats durch die jeweiligen Off- 
nungen kontaktiert zu werden; 

eine Mehrzahl von langlichen Verbindungslei- 
terbahnen (1 1 7) an der metallisierten Seite des 
dielektrischen Substrats angeordnet und je- 
weils mit den leitfahigen 
VerbindungsanschluBflachen verbunden sind; 
und 

die mindestens eine Schmelzverbindung (126) 
jeweils zwischen eine erste ausgewahite leitfa- 
hige VerbindungsanschluBflache und eine 
zweite ausgewahite leitfahige Verbindungsan- 
schluBflache geschaltet ist, so daB die erste 
und die zweite VerbindungsanschluBflache 
durch die elektrisch leitfahige Schmelzverbin- 
dung elektrisch verbunden sind. 



6. Die flexible Verbindungsschaltung gemaB An- 
spruch 1 , bei den 

die Mehrzahl von leitfahigen Elementen eine 
5 Mehrzahl von leitfahigen Verbindungsan- 

schluBflachen (221) aufweisen, die an der me- 
tallisierten Seite des dielektrischen Substrats 
uber jeweiligen Offnungen angeordnet sind, 
um von der nicht metallisierten Seite des di- 
10 eiektrischen Substrats durch die jeweiligen Off- 

nungen kontaktiert zu werden; 

eine Mehrzahl von langlichen Verbindungslei- 
terbahnen (21 7) an der metallisierten Seite des 
15 dielektrischen Substrats angeordnet und je- 

weils mit den leitfahigen 

VerbindungsanschluBflachen verbunden sind; 

eine Leiterbahn (223) an dem dielektrischen 
20 Substrat benachbart zu den Verbindungsan- 

schluBflachen angeordnet ist; und 

die mindestens eine Schmelzverbindung eine 
Mehrzahl von elektrisch leitfahigen Schmelz- 
25 verbindungen (226) aufweist, die jeweils zwi- 

schen die Mehrzahl von leitfahigen Verbin- 
dungsanschluBflachen und die Leiterbahn ge- 
schaltet sind. 

30 7. Die flexible Verbindungsschaltung gemaB An- 
spruch 6, bei der die Leiterbahn eine Hauptmasse- 
bahn aufweist. 

8. Eine Tlntenstrahlkassette, die eine flexible Verbin- 
35 dungsschaltung gemaB einem der Anspruche 1 bis 
7 aufweist, wobei die Schaltung an der Kassette be- 
festigt und mit maschinenlesbaren Informationen 
bezuglich bestimmter Charakteristika der Thermot- 
intenstrahlkassette, an der die flexible Verbin- 
40 dungsschaltung befestigt ist, codiert ist. 



Revendications 

45 1 . Circuit ^interconnexion souple comprenant : 

(a) un substrat dielectrique souple (11 ; 111 ; 
211) component un c6te metallise et un c6te 
non metallise ; 

50 

(b) une plurality d'6lements conducteurs (23, 
27 ; 121 ; 221) disposes sur le c6te metallise 
dudit substrat dielectrique sur des ouvertures 
(1 5, 28 ; 1 1 5 ; 21 5) dans ledit substrat dielectri- 

55 que de facon a etre contacte depuis le cot6 non- 

metallisS dudit substrat dielectrique a travers 
lesdites ouvertures ; et 
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(c) au moyen une liaison fusible (26 ; 126 ; 226) 
connectee entre des elements conducteurs se- 
lectionnes pour activer Pisolement electrique 
selectif entre les elements conducteurs et pour 
permettre le codage des informations lisibles 
par la machine sur le circuit ^interconnexion 
souple. 

2. Circuit ^interconnexion souple selon la revendica- 
tion 1 , dans lequel : 

une premiere plage de connexion conductrice 
(23, 1 21 ) est disposee sur le c6te metallise du- 
dit substrat dielectrique sur une premiere 
ouverture dudrt substrat dielectrique de facon 
a etre contacte depuis le cote non-metaliise du- 
dit substrat dielectrique a travers ladite premie- 
re ouverture ; 

une seconde plage de connexion conductrice 
(27, 1 21 ) est disposee sur le c6t6 metallise du- 
dit substrat dielectrique sur une seconde ouver- 
ture dans ledit substrat dielectrique de facon a 
dtre contacte a partir du cote non-metallise du- 
dit substrat dielectrique a travers ladite secon- 
de ouverture ; et 

ladite au moins une liaison de fusible (26 ; 126) 
est connectee entre ladite premiere plage de 
connexion conductrice et ladite seconde plage 
de connexion conductrice. 

3. Circuit ^interconnexion souple selon la revendica- 
tion 2, dans lequel lesdites premiere et seconde pla- 
ges de connexion conductrices comprennent des 
plages de connexion a la masse (G1 , G2). 

4. Circuit d'interconnexion souple selon la revendica- 
tion 1 , dans lequel : 

ladite plurality des elements conducteurs (23) 
sont disposes sur le c6te metallise dudit subs- 
trat dielectrique sur des ouvertures respectives 
dans ledit substrat dielectrique de facon a etre 
contacte depuis le cdte non-metallise dudit 
substrat dielectrique a travers lesdites ouvertu- 
res respectives ; 

une plage de connexion commune conductrice 
(27) est disposee sur le cote metallise dudit 
substrat dielectrique sur une ouverture corres- 
pondante dans ledit substrat dielectrique de fa- 
con a etre contactee depuis le cdte non-metal- 
lise dudit substrat dielectrique a travers lesdites 
ouvertures correspondantes ; et 

ladite au moins une liaison de fusible inclut une 
pluralite de liaisons de fusibles electriquement 



conductrices (26) connectees respectivement 
entre ladite pluralite des elements conducteurs 
et ladite plage de connexion commune conduc- 
trice. 

5 

5. Circuit d'interconnexion souple selon la revendica- 
tion 1 , dans lequel : 

ladite pluralite des elements conducteurs com- 
10 prennent une pluralite de plages d'intercon- 

nexion conductrices (121) disposees sur le cd- 
te metallise dudit substrat dielectrique sur les 
ouvertures respectives dans ledit substrat die- 
lectrique de facon a etre contacte depuis lecdte 
15 non-metaliise dudit substrat dielectrique a tra- 

vers lesdites ouvertures respectives ; 

une pluralite de pistes d'interconnexion con- 
ductrices (117) de forme allongee sont dispo- 
20 sees sur le cdte metallise dudit substrat dielec- 

trique et connectees respectivement auxdites 
plages d'interconnexion conductrices ; et 

ladite au moins une liaison de fusible (126) est 
25 respectivement connectee entre une premiere 

plage d'interconnexion conductrice selection- 
nee et une seconde plage d'interconnexion 
conductrice selectionnee d'une maniere telle 
que lesdites premiere et seconde plages d'in- 
30 terconnexion sont electriquement connect6es 

par ladite liaison de fusible electriquement con- 
ductrice. 

6. Circuit d'interconnexion souple selon la revendica- 
35 tion 1 , dans lequel : 

ladite pluralite des elements conducteurs com- 
prend une pluralite de plages d'interconnexion 
conductrices (121) disposes sur le cote metal- 
40 lise dudit substrat dielectrique sur les ouvertu- 

res respectives dans ledit substrat dielectrique 
de facon a etre contacte depuis le cdte non-me- 
tallise dudit substrat dielectrique a travers les- 
dites ouvertures respectives ; 

45 

une pluralite de pistes d'interconnexion con- 
ductrices (217) de forme allongee sont dispo- 
sees sur le cdte metallise dudit substrat dielec- 
trique et connectees respectivement auxdites 
so plages d'interconnexion conductrices ; 

une piste conductrice (223) est disposee sur le- 
dit substrat dielectrique adjacent auxdites pla- 
ges d'interconnexion ; et 

55 

ladite au moins une liaison de fusible comprend 
une pluralite de liaisons de fusible electrique- 
ment conductrices (226) connectees respecti- 
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vement entre ladite plurality des plages d'inter- 
connexion conductrices et ladite piste conduc- 
trice. 

7. Circuit cfinterconnexion souple selon la revendica- 5 
tion 6, dans lequel ladite piste conductrice com- 
prend une piste de masse principale. 

8. Cartouche a jet d'encre comprenant un circuit d'in- 
terconnexion souple selon I'une quelconque des re- 10 
vendications 1 a 7, ledit circuit 6tant f ix6 a ladite car- 
touche et 6tant cod§ avec des informations lisibles 
par la machine concernant des caracteristiques 
particulieres de la cartouche a jet d'encrethermique 

a laquelle ledit circuit d'interconnexion souple est « 
fixe. 



20 



25 



30 



35 



40 



45 



50 



55 



9 



EP0654 958B1 



£0 




FIG. I 



/JZ0 
/ 



//s 




10 



EP 0 654 958 B1 




V// 



226 



FIG. 3 



300 



\ 

T 

FIG.4 1 



/- 



•30/ 
30Ob 



<*3O0rf 



300h 



—30/ 



11 



